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A MOTOR VEHICLE PROVIDED WITH A FOLDING TOP 

Technical Field 

[00011 The present invention relates to a motor vehicle provided with a folding top. 

Background of the Invention 

[0002] There have always been present on the automobile market motor vehicles 

equipped with folding tops that can be unfolded to assume a closed position, in which the folding 
top covers the entire passenger compartment of the motor vehicle to enable use of the motor 
vehicle in the case of bad weather and/or cold, and can be folded to assume an open position, in 
which substantially the entire passenger compartment of the motor vehicle is uncovered, hi the 
past, folding tops of the type described above had always been made of canvas, which is folded 
on itself in bellows fashion when the folding top assumes the open position. A folding top made 
of canvas is simple and inexpensive to produce, but also presents various drawbacks, in so far as 
the canvas tends to age quite rapidly above all when it is exposed to inclement weather 
conditions and to sunlight, and hence frequently the useful life of a folding top made of canvas is 
relatively short. Fxirthermore, canvas does not afford a good acoustic insulation, and hence the 
passenger compartment is particularly noisy also when the folding top is in the closed position. 
In addition, canvas tends to get deformed and to vibrate in a noisy way when the motor vehicle 
travels at relatively high speeds. Finally, canvas does not provide suflRcient security in so far as 
it can easily be cut just with a knife by an ill-intentioned person who wishes to gain access to the 
inside of the motor vehicle. 

[0003] For the reasons set forth above, there have recently been proposed motor vehicles 

provided with a rigid folding top made of sheet metal, said folding top normally being made up 
of two or more rigid elements made of sheet metal hinged together and designed to fold onto one 
another to pass from the closed position to the open position. In particular, one element defines a 
roof of the passenger compartment and delimits the passenger compartment at the top, whilst the 
other element defines a rear window and delimits the passenger compartment at the rear. 
However, a rigid folding top of the type described above presents some drawbacks in so far as, in 
the folded position, it presents large overall dimensions that may prove incompatible with the 



characteristics of some types of vehicles and particularly with vehicles having the engine housed 
in a central or rear position. 

[0004] EPl 260394 A2 discloses a convertible vehicle with at least one flexible roof part; 

the flexible roof area has a cover stretched over rigid supports inbetween frame supports at the 
sides of the vehicle. At least a part of the supports run in the longitudinal direction of the vehicle; 
each support includes one articulated joint so that the roof can be folded around this joint. 

[0005] DE19S31074A1 discloses a motor vehicle with collapsible hood and tailgate; the 

vehicle has a pivot axis, to move the hood from closed to open position, which is positioned 
coaxially to a pivot axis for the tailgate. The hood has two longitudinal roof-fastened guide arms, 
which are connected by a hinge and are located in front of the pivot axis in direction of travel. 
The front guide arms are connected near the front ends by a transverse windshield, and an 
intermediate shield between the first shield and the hinge; the rear guide arms are also connected 
by an intermediate shield, which is fastened so as to be tumable. 

Summary of the Invention 

[0006] The purpose of the present invention is to provide a motor vehicle equipped with 

a folding top, which will be easy and inexpensive to produce and will, at the same time, be free 
from the drawbacks described above. In accordance with the present invention, a motor vehicle 
provided with a folding top which is supported by a frame of the motor vehicle and can be set in 
an open position or in a closed position. The folding top has an element of covering, which is 
substantially horizontal in the closed position and is hinged at the rear to the frame of the motor 
vehicle so that it can rotate about a first horizontal axis between the open position and the closed 
position. The element of covering is made up of two half-elements which are connected together 
in such a way that one half-element of front covering is folded on a half-element of rear covering 
when the folding top passes from the closed position to the open position. 

[0007] Additional features, benefits, and advantages of the invention will become 

apparent from the following description of the invention when viewed in accordance with the 
attached drawings and appended claims. 
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Brief Description of the Drawings 

[0008] The present invention will now be described with reference to the annexed 

drawings, which illustrate some non-limiting examples of embodiment thereof, in which: 

[0009] FIGURE 1 illustrates a perspective and schematic view of a motor vehicle 

produced according to the teachings of the present invention and equipped with a folding top set 
in a closed position. 

[0010] FIGURES 2-5 illustrate some perspective views of the motor vehicle of Figure 1 

during successive steps of opening of the folding top and with the removal of some parts for 
reasons of clarity. 

[0011] FIGURE 6 illustrates a perspective view of the motor vehicle of Figure 1 with the 

folding top set in an open position. 

[0012] FIGURE 7 illustrates a perspective view of a different embodiment of the motor 

vehicle of Figure 1 , with the folding top set in a partially closed position. 

[0013] FIGURE Sillustrates a perspective view, sectioned and at an enlarged scale, of a 

side member of the folding top of the motor vehicle of Figure 1 . 

[0014] FIGURE 9 illustrates a perspective view, sectioned and at an enlarged scale, of a 

side member of the folding top of the motor vehicle of Figure 7. 

[0015] FIGURE 10 illustrates a perspective and schematic view of a different 

embodiment of a motor vehicle obtained according to the teachings of the present invention and 
provided with a folding top set in a closed position. 

[0016] FIGURES 11-14 are schematic illustrations, and with removal of some parts for 

reasons of clarity, of the perspective views of the folding top of the motor vehicle of Figure 10 
dtiring successive steps of opening. 

[0017] FIGURE 15 is a schematic illustration of a detail of the folding top of the motor 

vehicle of Figure 10. 

[0018] FIGURE 16-18 are schematic illustrations, and with removal of some parts for 

reasons of clarity, of the perspective views of a further embodiment of the folding top of the 
motor vehicle of Figure 1 during successive steps of opening. 
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[0019] FIGURES 19 and 20 are schematic illustrations, and with removal of some parts 

for reasons of clarity, of the perspective views of an additional embodiment of the folding top of 
the motor vehicle of Figure 1 during successive steps of opening. 

Description of the Preferred Embodiment(s) 

[0020] In Figure 1, designated by the reference number 1 is a motor vehicle having a 

passenger compartment 2 and an engine compartment 3, which is set in a central position behind 
the passenger compartment 2 and is closed by a top transparent lid 4. A frame 5 of the motor 
vehicle 1 supports a folding top 6, which can be set in an open position (illustrated in Figure 6), 
in which the passenger compartment 2 is completely uncovered, or in a closed position 
(illustrated in Figure 1), in which the entire passenger compartment 2 is covered by the folding 
top 6 itself. 

[0021] The folding top 6 comprises a covering element 7, which is substantially 

horizontal in the closed position and is hinged at the rear to the frame 5 so that it can rotate about 
a horizontal axis 8 (illustrated in Figure 4) between the open position and the closed position. 
The frame 5 comprises a pair of vertical uprights 9, which are set on opposite sides of the 
passenger compartment 2, carry hinged thereto the covering element 7, and perform the function 
of roll-bar in the case of turning-over of the motor vehicle 1, The covering element 7 is 
substantially planar and has at the rear two appendages 10, which are set perpendicular to the 
covering element 7. The appendages are substantially vertical in the closed position and are 
hinged to the uprights 9 of the frame 5 in a position corresponding to their free ends. 

[0022] The covering element 7 is made up of a half-element 1 1 of front covering and by 

a half-element 12 of rear covering, which are hinged together so as to rotate with respect to one 
another about a horizontal axis 1 3 (illustrated in Figure 4) parallel to the axis 8 in such a way that 
the half-element 1 1 of front covering is folded on the half-element 12 of rear covering when the 
folding top 6 passes from the closed position to the open position (as illustrated in greater detail 
in Figure 3). 

[0023] Furthermore, the covering element 7 comprises a rigid outer frame 14, a hollow 

central portion 15 surrounded by the outer frame 14, and a closing body 16, which is supported 
by the outer frame 14 and is mobile between a position of engagement, in which it completely 
closes the central portion 1 5, and a position of disengagement, in which it leaves open at least 



4 



one part of the central portion 15. Preferably, the outer frame 14 surrounds the central portion 15 
on all four sides. According to a different embodiment (not illustrated), the outer frame 14 could 
surround the central portion 1 5 only on three sides, leaving substantially free the front side set in 
a position corresponding to the windscreen when the folding top 6 is in the closed position. It 
should be emphasized that the closing body 16 is not illustrated for reasons of clarity in Figures 
3-5. 

[0024] The closing body 16 is deformable so as to pass from a distended configuration 

corresponding to the position of engagement to a gathered-up configuration corresponding to the 
position of disengagement. According to what is illustrated in Figure 7, the closing body 16 can 
comprise a flexible canvas 17, which is slidably mounted on two side members 18 (illustrated in 
greater detail in Figures 8 and 9) of the outer frame 14 to slide between the position of 
engagement and the position of disengagement. In this case, the canvas 17 is mounted on slides 
19, each of which is slidably moxmted along a respective side member 1 8 of the outer frame 14. 

[0025] Alternatively, according to what is illustrated in Figures 1 and 2, the closing body 

16 is of a plate-like type and comprises a set of rigid plates 20, which are hinged in a slidable 
way on the two side members 18 of the outer frame 14 to slide between the position of 
engagement, in which the plates 20 are set horizontally alongside one another, and the position 
of disengagement, in which the plates 20 are set vertically packed on top of one another. In this 
case, each plate 20 is mounted on a pair of slides 21, each of which is slidably mounted along a 
respective side member 1 8 of the outer frame 14. 

[0026] Preferably, each side member 18 comprises both a first seat 22, designed to be 

engaged by a number of slides 19 supporting the flexible canvas 17, and a seat 23, designed to be 
engaged by a nximber of slides 21 supporting a set of rigid plates 20. In this way, the steps of 
construction of the folding top 6 are simplified in so far as the differences existing between the 
version with the canvas 17 and the version with the plates 20 are decidedly reduced. 
Furthermore, it is possible to modify, with relatively contained costs, a motor vehicle 1 used to 
pass from the version with canvas 17 to the version with the plates 20, or vice versa. 

[0027] At the rear of the point of hinging of the covering element 7 there is provided a 

housing 24, which is supported by the frame 5 and is closed by a respective lid 25 that is hinged 
so as to rotate with respect to the frame 5 about a horizontal axis 26 (illustrated in Figure 4) 
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parallel to the axis 8. Preferably, the housing 24 is C-shaped set around the top lid 4 of the 
engine compartment 3. Moreover, the lid 25 of the housing 24 comprises two vertical fins 27 set 
laterally on opposite sides of the lid 25, designed to rest on the vertical uprights 9 of the frame 5 
when the lid 25 is in a closed position, and designed to contain the appendages 10 of the 
covering element 7 when the folding top 6 is in the open position. 

[0028] Finally, there is provided a planar transparent panel 28, which is set substantially 

vertical (or with an appropriate inclination so as not to generate troublesome reflections on the 
rear-view mirror inside the motor vehicle 1) and defines a rear window of the passenger 
compartment 2. In particular, the panel 28 is made of glass with one or more layers and is 
supported by a frame made of metal or other material, which is mounted on two vertical side 
guides (not illustrated in detail) for its displacement parallel to itself between an extracted 
position, in which the transparent panel 28 comes out of the bodywork, and a retracted position, 
in which the transparent panel 28 is housed inside the bodywork in a respective seat (not 
illustrated in detail). 

[0029] Figure 1 illustrates the folding top 6 set in the closed position, and Figure 6 

illustrates the folding top 6 set in the open position. Figures 2-5 illustrate the steps performed by 
the folding top 6 to pass from the closed position to the open position. 

[0030] Initially, the closing body 16 is displaced from the position of engagement (Figure 

1), in which it completely closes the central portion 15, to the position of disengagement (Figures 
2 and 7), in which it leaves open a part of the central portion 15. Subsequently, the half-element 
1 1 of front covering is rotated through approximately 180*^ about the axis 13 and with respect to 
the half-element 12 of rear covering so as to be set folded on the half-element 12 of rear covering 
itself (Figure 3). 

[0031] At this point, the lid 25 of the housing 24 is open so as to enable the covering 

element 7 to rotate through approximately 180*^ about the axis 8 and be set then within the 
housing 24 itself (Figures 4 and 5). Finally, the lid 25 of the housing 24 is closed (Figure 6). 

[0032] It should be noted that during the operations of opening or closing of the folding 

top 6, the transparent panel 28 is kept in the retracted position, in which the transparent panel 28 
is housed inside the bodywork to prevent interference with the movement of rotation of the 
covering element 7 about the axis 8. When the folding top 6 is in the open position illustrated in 
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Figure 6, the transparent panel 28 can be set indifferently in the extracted position (in which it 
performs the function of wind-break) or in the retracted position according to the preference of 
the driver of the motor vehicle 1 . 

10033] All of the movements described above are preferably obtained with the aid of 

electrical, pneumatic or hydraulic actuators. In any case, the choice may be adopted to cause 
some or all of the movements to be perfomied manually by the driver of the motor vehicle 1 . 

[0034] In the attached figures, the horizontal axes 8 and 13 are fixed axes of rotation, i.e., 

they do not undergo any translation in space. However, according to a different embodiment (not 
illustrated) the axis 8 and/or the axis 13 are mobile axes, i.e., in use they displace parallel to 
themselves and are obtained by means of a kinematic mechanism that brings about a 
displacement in space. 

[0035] According to an alternative embodiment (not illustrated), the covering element 7 

is without the hollow central portion 15. Obviously, in this case also the shape of the housing 24 
must be modified accordingly. According to a further embodiment (not illustrated), the covering 
element 7 is a single rigid body and does not have the two half-elements 11 and 12 hinged 
together. 

[0036] It should be noted that the closing body 16 can at any moment be displaced from 

the position of engagement (Figure 1), in which it completely closes the central portion 1 5, to the 
position of disengagement (Figures 2 and 7), in which it leaves open a part of the central portion 
1 5, even without proceeding further to the complete opening of the folding top 6. In this way, the 
passenger compartment 2 is only partially uncovered (instead of being completely uncovered, as 
occurs when the folding top 6 is in the position of complete opening), and thus it is more 
sheltered from the draughts generated by the speed of advance of the motor vehicle 1 . 

[0037] Figures 10-15 illustrate a different embodiment of the covering element 7 of the 

folding top 6. In particular, the half-element 1 1 of front covering is not hinged to the half- 
element 12 of rear covering as illustrated in Figures 1-9, but is mounted on the half-element 12 
of rear covering so as to translate parallel to itself with respect to the half-element 12 of rear 
covering. In other words, as illustrated in the sequence represented in Figures 11-14, when the 
folding top 6 passes from the closed position to the open position, the half-element 1 1 of front 
covering is folded on the half-element 12 of rear covering not by means of a rotation about the 



7 



axis 1 3, but by means of a translation or a rototranslation of the half-element 1 1 of front covering 
with respect to the half-element 12 of rear covering. 

[0038] According to the embodiment illustrated in Figures 1-9, when the half-element 1 1 

of front covering is folded on the half-element 12 of rear covering, a top surface of the half- 
element 11 of front covering rests on a top surface of the half-element 12 of rear covering. 
Instead, according to the embodiment illustrated in Figures 10-15, when the half-element 11 of 
front covering is set on the half-element 12 of rear covering, a bottom surface of the half-element 
1 1 of front covering rests on a top surface of the half-element 12 of rear covering. According to 
further embodiments (not illustrated), when the half-element 1 1 of front covering is folded on the 
half-element 12 of rear covering, a bottom surface of the half-element 1 1 of front covering rests 
on a bottom surface of the half-element 12 of rear covering, or else a top surface of the half- 
element 1 1 of front covering rests on a bottom surface of the half-element 12 of rear covering. 

[0039] Once the half-element 11 of front covering is folded on the half-element 12 of 

rear covering by means of a translation of the half-element 1 1 of front covering with respect to 
the half-element 12 of rear covering, the transparent panel 28 is carried into the aforesaid 
retracted position, and the covering element 7 rotates about the axis 8 to be set within the 
housing 24, as was described previously for the embodiment illustrated in Figures 1-9. 

[00401 Figure 15 illustrates in detail the mechanical connection existing between the 

half-element 1 1 of front covering and the half-element 12 of rear covering. In particular, the half- 
elements 11 and 12 of covering comprise a substantially horizontal central portion 29 delimited 
laterally by a pair of substantially vertical side portions 30. The half-element 1 1 of front covering 
is connected to the half-element 12 of rear covering by means of a pair of deformable 
quadrilaterals 31, each of which comprises a hook-shaped arm 32, which has one end hinged to 
the side portion 30 of the half-element 12 of rear covering so that it can rotate about a 
substantially horizontal axis 33 and one opposite end hinged to the side portion 30 of the half- 
element 1 1 of front covering so that it can rotate about a substantially horizontal eixis 34. The 
deformable quadrilateral 31 ftirther comprises an L-shaped arm 35, which has one end hinged to 
the side portion 30 of the half-element 12 of rear covering so that it can rotate about a 
substantially horizontal axis 36 and one opposite end hinged to the end of a further arm 37 so 
that it can rotate about a substantially horizontal axis 38. At the other end, the arm 37 is hinged 
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both to the hook-shaped arm 32 and the side portion 30 of the half-element 1 1 of front covering 
so that it can rotate about the axis 34. 

[0041] In the embodiment illustrated in Figures 10-15, the central portion 15 of the 

covering element 7 is solid. According to a different embodiment (not illustrated), the central 
portion 15 of the covering element 7 is hollow and can be closed by the closing body 16. 

[0042] Figures 16-18 illustrate a different embodiment of the covering element 7 of the 

folding top 6. The embodiment of Figures 16-18 is substantially similar to the embodiment 
illustrated in Figures 1-6, and differs from the embodiment illustrated in Figures 1-6 in the 
modality of formation of the closing body 16, which is mobile between a position of 
engagement, in which it completely closes the central portion 15 of the covering element 7, and a 
position of disengagement, in which it leaves open at least one part of the central portion 15. 

[0043] According to what is illustrated in Figures 16-18, the covering element 7 is 

substantially horizontal in the closed position and is hinged at the rear to the frame 5 so that it 
can rotate about a horizontal axis 8 (illustrated in Figure 4) between the open position and the 
closed position. Furthermore, the covering element 7 is made up of the half-element 1 1 of front 
covering and of the half-element 12 of rear covering, which are hinged together so as to rotate 
with respect to one another about the horizontal axis 13 (illustrated in Figure 17) parallel to the 
axis 8 in such a way that the half-element 1 1 of front covering is folded on the half-element 12 of 
rear covering when the folding top 6 passes from the closed position to the open position (as 
illustrated in greater detail in Figure 1 8). 

[0044] Furthermore, the covering element 7 comprises the rigid outer frame 14, the 

hollow central portion 15 surrounded by the outer frame 14, and the closing body 16, which is 
supported by the outer frame 14 and is mobile between a position of engagement, in which it 
completely closes the central portion 15 (as illustrated in Figure 16), and a position of 
disengagement, in which it leaves open at least one part of the central portion 15 (as illustrated in 
Figure 17). 

[0045] According to what is illustrated in Figures 16-18, the closing body 16 is 

substantially of a plate-like type and comprises four rigid panels 39. The two front and rear 
panels 39 are mounted in a fixed position on the outer frame 14, whilst the two central panels 39 
are slidably mounted on the outer frame 14. For example, the two central panels 39 can be 
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mounted on respective pairs of slides, each of which is slidably mounted along a respective side 
member of the outer frame 14. In this way, the two mobile central panels 39 can slide with 
respect to the outer frame 14 and with respect to the fixed panels 39 between the position of 
engagement, in which all the panels 39 are set horizontally alongside one another, and the 
position of disengagement, in which the two mobile central panels 39 are set underneath the two 
fixed panels 39. In other words, each mobile central panel 39 can slide underneath (or possibly 
on top of) a respective panel 39 fixed so as to open the respective part of the central portion 1 5. 

[0046] According to a different embodiment (illustrated in Figures 19 and 20), a single 

fixed rear panel 39 and a single mobile front panel 39 are provided. The front panel can slide 
underneath (or possibly on top of) the fixed rear panel so as to open the respective part of the 
central portion 15. 

[0047] According to a further embodiment (not illustrated), more than four panels 39 can 

be provided. Furthermore, according to different possible embodiments a single mobile panel 39 
slides underneath a corresponding fixed panel 39 (as illustrated in Figures 16-20), or else a 
number of mobile panels 39 slide underneath one and the same fixed panel 39. 

[0048] The folding top 6 described above presents many advantages, in so far as in the 

folded position it has reduced overall dimensions and is perfectly compatible with the 
characteristics of the motor vehicle 1 having a rear engine compartment 3 with transparent lid 4. 
Furthermore, in each configuration of the folding top 6, there is allowed complete accessibility to 
and usability of the rear area of the passenger compartment 2, set behind the seats and generally 
used for housing hand luggage. Finally, the transparent panel 28 having the functions of rear 
window is made of glass, with evident advantages in terms of visibility and acoustic insulation, 
and moreover enables installation of a defrosting and/or demisting device with electrically heated 
filaments. 

[0049] Additional features, benefits, and advantages of the invention will become 

apparent from the following description of the invention when viewed in accordance with the 
attached drawings and appended claims. 
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